09)B^m^^fT (J p) (12) ^ ^ i2t ^ (A) 



i^^^mS ^fig 6^0994) 6^21 B 



(51)IntCl.» 

F 0 1 N 3/08 
B 0 1 D 53/34 

53/36 



ZAB B 
ZAB 
12 9 B 
ZAB 
10 1 A 



9042-4D 
9042-4D 



F I 





4$«lV4-327746. 


C71)tbglA 


000006286 
















^JSfi 4=^0992)12^8 0 












(72)«|BJ* 












MM^fm^TBsm 8 ^ • 






























m]K«5®E^Te33# 8^ • 


=$tmmm 























(54) [ifeniOTiSfj:] mi^^:^mme: 



(57) C^^tJ] 

3 3, 3 9 lC»l5bitj^Yb*SlS:±J5EiJ'i LfcSTCffl^^ 




(Z) nmW- 6-1 7 3 6 5 5 



CO 0 0 1] 

K^±©f<Jffl^J-lff] *?gBJtt. ;t<i:;i»^. ^MOx-r 
— bvi/x > e. ta ^ n s gp^:^ 7. *^ e> N o X 

Lx-t<Dmt^m^m±-^it^mkii7.mbmmizm-r 

[0 0 0 2] 

(c:J;Dgfa3$n-S.P^;tf7. + {'«COz, H2O. N2© 

tetc. CO c-mitmm) . Hc (^Yb*^) , nox 
(^mmtm) ;ic:-cco (— 

m) . HC (mtTum) , nox (^^^^t!^) 

[0 0 0 3] cmtC^LT, 7=^^— if;l'X>i?>«SE^ 

K$n-5x-<— i?;i'X>s^>Tttco. Hc©gptaa« 

[0 0 0 4] t'-c— fc:;i/x>>'>©gf^j^{c: 
« 'J - >3lteTTN O X 4S7cMat?#2)^Sl®fYb%5a 

Tufti^ ^rt )^ b N o X a > A*- ;j'*«^sr s n-sfa 
[0 0 0 5] x^-- if;ux>>'>ros^^jfijrNO 

x<&S7C«!iaT#-5NOxM«*i^«^n:fcJi^. 
NOxttjatSmSJC^TJcpT'Jfgtt^kigST s oS'ilHl 
5<i:^©^{t^^SriSJe), L*^t)Sf^;^Xtf ©HC (m 
itA<^m) /NOx©t;i'J±*^fiJrJ£S*±lHl-5>i:-?-©#Yll 

$li«HC/NOx©#aJ:tT*^^:;UitTa^n, JSW 
«S^^;!tfX(DigaT, dCTO-fiSJtLTONOxMi* 
©ttlKfgttlgJttH C /N O X ^r;PJt*« 1 £A± * t 

[0 0 0 6] cni5fc{CNOx«fiiSE©#{t;?a/^7)NOX^ia 



x-f-lf;i/x>5;>®ttJ:^{ctt^<^-^ii-r, 
[0 0 0 7] tm. jlTtffl^fb^^HC (^^b**) * 

fc ^>iD ^ nrcMyim ^^b*^ h c «. nsw »r n o x m 

[0 0 0 8] MT, 6Jft«©i^^*fiE-rHC (i^lb* 

mTfC*^i:. ^CD^fiS;i^®|*i, m^^ifibTb^l S\z 
*«.HC (i^YbTKSil) J«5J-*tJStt*, jKl!lS:4eATCDH 
C (^YbTKm) 1 6ii(±©HC 

•^JE;^;^®#HmcD^{b(cJ;o-r:*c#<g!<bT-5. L*^ 

t., ^^^<^m\z^<Df^'&. *#tc, NOxM^^fitt-ft; 

LT^^SE{b4^^^r:9-M-r-53l7Cj^Ji: L-CO!^tt^£S7jC 6 
-B-T 1/ i S d i: y6^*«l^ $ nx V i -5 . 
[0 0 0 9] 

i^mm^\^^ot.-t^w=.m] zl(d^o\z. m%mz 

m.7i.mmitii^MH C t bTCD6Jfti?OH C (^<b7>:^) 
[0 0 10] fif^J^lCHC (^-fb*^) tLT 

JcbT*i>6>^cUt, ^ic^fbf -&x>>'>tt^fc«5g;S: 

Ltc, x>v'>31tet'^^(cj$;i;fcn>Kn-;Kc<J;oT 
X>>'>W^.^$:efeK5!liSb«-ji&-r^i:UTfe> NOx 
Mi® ©^{b^i^ SrJiSii- iiS* -5 7!£tj-©a©efe!Kjl7Cffl^ 
^b7K3RHCS:^lPtiJS5SC:«i:«ISe.-r, 

[0 0 11] il©ctp{CM7Cffli^^b7j<^HC<!:bT©6 

HC (j^{b*3^) ©:;^^^^tiJfi;ii#<;ic-5tiOPBljffl*< 
[0 0 12] *^BJ©g6<l«, 3HEtt.^fC*^*^^3e,-r, 

'M7x.mmit7^mHct:mm-:5-z>miMLx. nox 



[0 0 13] 
[0 0 14] 

$z^t Lrzm7vmm^t7i^mtwm^izmm^n^<^-c. 

[0 0 15] 

> {&Mmzx.>'::>yt.t?.-t) i (r^«^nT^^-5. c: 

3 (01 Ctt— ^150**5^ Lfc) **lS^Jfci2S$n/ 

3 h 4 tt®^-x'-7t>-;U K 5 (cSil 

U-^A^'iSi^sn. flS::^. 3 h 6 « 

M^iie-T) QZfey^'fkMaEi os:lR^LfcM^n>y^* 
-^c•^0^^*^>•777-l?*^JlS;*:*iesn, 

[0016] '^mm.'m. 3 t4M*ii«M# 1 2 *^n^--ni« 
ti^^\^xmm^n^nm-^>-:rx$>r). mn^>i7 2 

^MzmW]-f^t2 — K W\*— 2 3©W\*— -fiMVLfCJEtS 
-SiSW^^IfcS-MlsfiSIt^ 1 2S:^il!>Sii-^tli'5jia 

m±^.^.mo:>i^mmmizin,^x^^^iztiJt^-t^'^mn 
pfts^#i 2 ^"SwiBift^i^-, (mm ^^^mm 

<DmM^\zi^m-t^^vizm0s.-^rix\'^i>. mi'piz:^ 
^1T^?^ 1 5 iimn^M^ 1 4 ©i^/n'— agviM-^, 
wt>. Mmmmt:mm(DEcv 1 6iz&x^Mm±>-*)- 

[0 0 17] M«|r]>/\*-^'Cf4-E-CD^-->>:y 1 0 1 

(f^\z^/ 'j7~m<Dmmm^^^t:\^mmz-^m^. 

-AP d^^, p t ?^r£i£(Dmitmm i o t^mmr 

•5. 0 1 'p(Dnn 1 1 «-ir-->>i^ 1 0 1 \z^i^^n. 



(3) ^mW^ 6- 1 7 3 6 5 5 



[0 0 18] ;:c:T1?:t7-f h^®NOx«!fej«9 t LT 
««Jxtt', IBJ^-t'^^'f hMJJ? (CU/ZSM-5) 

zt^i/rL-APd^wKfbMjlSi o«HC (^{b7K 

«) m^^JbMmzHzo. coiiz^mt^mti^m-r 
[0 0 19] Hfc, 7 (D^mmi&mz 

n.^Rizmm-t^m7tmm<t7i<.mwiia^mMi!)m^i^ti 

i^^nii. HC-Ov'rc^^' 1 7 fCHC/l-TT'l SS' 
:J>LTJll;^iS^$n-5gBgg#2 1. 2 OS 

[0 0 2 0] dCT, HC-f >v'i<>:S' 1 7«gS^^igJt 

F7(c3ti$^n-5*#:2 Si, 2 5 l^©5feSS(CJ^^ 
$^a^iS*tJL2 6 mMJl2 6^mm^i±^^t^2 7 
#<*:S:gfl?ff^»r-5A-:^2 St. /N'^-©S^tt:t)fcln: 
LT##:2 7 Srre#?&I«r»Cffii!|-r-5 V h* 2 9 

mm7l2 6 IZHC/W y 1 8*^e.©X5^U>C2H4^^ 

2 9 tt«a5®E cu 1 6 \zmm^ti> 'mm<D:t>:tym 

T^rL— 5-^-tfc*n 0 0 %TttS:^iSI*fi«:«Sffi-r 

[0 0 2 1] mm^2 1 tt?^a!©ECU 1 6*^e.©:^> 
:i-ymmz^-oXmi0^^i>n. iiB#{CX5"^>C2H4 
SrHC-1'>'5?xi7^' 1 7{C«M&-r«. U^^ol U--^' 2 0 
ttHC:$'>^ 1 97!)^e.©;^f7;T*-5X5^l/>C2H4©ffi 

i7 1 9«^iie>«tt^©*K^©5JcS5a3itc.i;-pT?#?,nfe 

\zi$'>-i7izmm.i.xi:m±M^ti. mm\z^mi.xmm. 

[0 0 2 2] ECU 1 6ttJ^fil©V-f i'D3>tf3.-^' 

•y-1 l'j;0S!l3ii^, EI4 7iMI215©:/D^5AlC«Jo 
THC-f >vxi7^ 1 7 5rMij!)t-^J:-5t:atg-r-5o 

[0 0 2 3] tiT. ^Anmms^^yaif^Aizr^r^x 



(4) ^mW- 6-1 7 3 6 5 5 



[0 0 2 4] X>>?>l*iSglCA^i:, ECU 16(3 

CO 0 2 5] >)v-^>-v\tx.>i»^mii^\zm 

^tjb. ^®ji*THCigWS!lP;l'-^>ICM-rS<J:, 

[0 0 2 6] c:c:-e;^5^-y7's 1. s2r«fi^^**;^S 

LT;^7^->:/s StCjt^^, T^ji-T^^'— JtDU s $:-t^ 
> ^ttfkiSST s o SrJilHl D , Mat**Sttfb Ufci^M* 

[0 0 2 73 C:®7;5^y:?'s STffll/sSHClSWSffl^ 

-:;>lEiei!J:Ne{c;£:u;fcx^^>C2H40SSS 

[0 0 2 8] ftfi^, ;<-f >;i'— 5^>T'«, i7^>i7;^-fe 
>-y- 3 6 J; 0 C9««^^ e i >'^;l'7.(cJ;-5f'J0jii!^Mll 

«fr®H C«g*t»ffiax3.-5^^' -itDU s S-Sl Oii 
tJ. SJc;^5^5/7'm2T«m5'3.— T^-i"— JtDUsTH 

a;WX5^U>C2H4Sr^iDl>. ^-f >;l'— 5^>fC >J — 
[0 0 2 9] 3^©J;5fC, c;©gBTax>>?>l©N 

*3i,^T. x>v?>ft?^jfc):^x>v>liife|gc*i:^#i/i{ai' 
#»©X5" V > C 2H4:^3 *j§7c»Ji: LT^^SSR J: <9 
NOxM(i»C^jtBl-rs. J:®;fe:Je)NOx€-N2<i:02C5g 

NOxfi4j«9$raiiSb75:HCSrKYtMj«l Od^fil 

[0 0 3 0] dClT, E]7ICji7cffl^^b**HC<hLT 
X?^U>C2H4$:^l'»^f^©N0xMl!S9ON0x. H 

•tV M(iiRl-*#Tf#e>tlfcNOx. HC, CO©S^^ 



[0 0 3 1] c:ne)<kt)BJ&*^;j£.i;-5{c. a7cffl0?ib7jc 

^ H C <!: b TX5^ U > C 2H4 ^ N O X MS* (C^iJD L fc« 

me'¥<Dm%.^7.'u&3 0 o°c<D^-T!(Dmmm 

xSr^-fbSagTff*. C<D^m. X5^^>C2H4^JDC 
±-pT. r®^jD»OfJ{C. ^Sja^TNOxS-^-fbMS 

[0 0 3 2 ] ±)2e©5{l|c:feViT, :^fX^bLfcHC (j^'fb 
tK^) tLTX^l/>C2H4?rf{i§^L>td^, dtltCf^A 
T, 7'Dtn/>C3H6^C9{lfiro;tfX{bLfcHC (j^^b* 

[0 0 3 3] ±a!CDM(c*5iiT> MTzm m^tTummM^ 

gM(±X9^U'>C2H4$r#^MKRlC^jDLTVifc*i, C 
nicft AT. @ 8 (C^-Tct 5 JCjS7cffl;^{b7K*^i)n#© 

M1/5^';^*J|-^'>;J7 2 2 (D^m^mm^MmU 3 ITKK 

IC^JOf-S <»: i 0 ^^Mf: N OxS:^t^b^i3fe-5 JIS^*« 
•5. 

[0 0 34] J:®«^®®7cffl;K{b*i!iasin¥SM 1 

Bti§ 3 5 ^m».mmv. ^m^ms§ 3 5 ©5fe«;^f x t:m. 

mm±^ 3 2^it l^^nmm-^ >{7 3 3\Z. 5ScKJ«#:€ 

M-r<fc-5{csj*$n5. ^^mM^->^ 33^ 

U^mMVtm.Wi'y^ 3 9*igl^L/j:ti^MA#$::a-L. 
HC-Ov'a:^/^' 1 7fCga$n-5. CJIT, H^U;^ 
^^W^^^RXfHC'i>i?x.i7dl' 1 7«ECU 1 6 {'<t 

[0 0 3 5] fitSe«cK^S3 4«t-^3 6&MAfc5Jc 

nmmifsL^^s lizm^^nrnms 1 &^«-rs. t- 

3 6ttt-^IEi!)|5Jifg3 8^:/)-LTECUl 6 

[0 0 3 6] do-tfpt^'f h?^(Dmm^iii»mim}^-^ 

jl7Cffl^^b7KlilHCJC^{bS-&-i). dClT-, gfflefe 
S^S 3 4 e ©*tfi£i^tt^^5J-@t|g 3 5 -PJrb^Wifi^J 

K>s^T'*-5HC (j^{b7j<^) !$.^\zmi^n, 

nmi$i^ >i7 3 9 iz. ^<D^mmmmi'>i7 2 2 \z-^ 
n^'nm^n^m^zmm^n^o 
[0 0 3 7] ua. mm^mmm3 m^-^seiz^ 



1 



(5) 



4$§a¥ 6-1 7 3 6 5 5 



OD/^-f \^ni7yy=¥>ifi¥m\Z-z>l^X\iW{&tS5 1-1 
5 0 0 0^^$g»Cgfl^^nTI.^-5.. 
[0 0 3 8] C:C9«-&, EC.Ul ettE^L:^^!^^^ > 
^>{r*5UiTiS5^' >^ 3 3. 3 9 <DmM.m7bim^m 

:*tgcO^>^17. 3 9<J;«3HC'f >i?a:i7^' 1 TfCil 

^mzm^. i^oxMm9\zmMt^mm^nfj:^\ ^ 
ntjzoT, x>-:^>®j£«eHoaie«cTNOxftfcj«© 

[0 0 3 9] 

7cffli@?it:7KSlHC*Mfic?-::3^iDPbT, NOxmt^m 
[|gIffi®ffi#/^j:UJBJ] 

[gl2] 01®^lStf«('i-5HC-1'>v»xi^^'©8'fBDBI 
[0 3] ElCDgfi-r^Vi-SHCigitfiffia^a.— T^-C 



[E14] mi(Dmm.x'm\'^?>Hcmkimmji^—^>(oy 

[m 8 ] :^mmm(Dmmmxm ^^^mTtmmt^mm 
[S9] m^^7.mtm.m.xm^^^nojimm<Dmt^ 

m^<omm 

1 x>>'> 
3 
8 
9 

1 0 

ECU 



1 2 
1 6 

1 7 
C 
R 
M 

2 1 



[01] 



[|SI2] 





(6) 



<^mW-6 - 1 7 3 6 5 5 



[g|3] 



[114] 



/■i 
\ 




z^ii 



s 1 



s 4 




s 5 



DU si*:^ 



,s 3 



DU s =0 



im9] 



-ml 



DU s ^^UiAtf 



-m 2 



1 



110] 




*#M¥6 - 1 7 3 6 5 5 



me] 



m 



5-^ 



0 



-so 







^ A A 






7. 


NOk 

0 

-o 


i 






1 




f 




■■ 1 



[07] 



} 

)■ 


HC 

f/-co 


/ 

CI □ 








NOx 


J 






— 1 


. 












i> yi?^) zoo 300 40 


0 500 600 



(8) 



*#63¥ 6- 1 7 3 6 5 5 




(51)Int. CI. 5 

F 0 1 N 3/24 
3/28 



Z AB A 
3 0 1 C 



Searching PAJ 



Page 1 of 2 



PATENT ABSTfRACTS OF JAPAN 



(1 1)Publication number : 06-173655 
(43)Date of publication of application : 21.06.1994 



(51)lnt.CI. 



FOIN 3/08 
BOID 53/34 
BOID 53/34 
BOID 53/36 
BOID 53/36 
FOIN 3/24 
FOIN 3/28 



(21) Application number : 04-327746 

(22) Date of filing : 08.12.1992 



(71) Applicant : MITSUBISHI MOTORS CORP 

(72) lnventor : TAKAHASHI YOSHINORI 

KISHI YOSHIAKI 



(54) EXHAUST EMISSION CONTROL DEVICE 
(57)Abstract: 

PURPOSE: To heighten NOx purifying efficiency in 
proportion to an adding quantity even if an atmospheric 
temperature of NOx catalyst is in a comparatively low 
temperature area. 

CONSTITUTION: An exhaust emission control device 
has nitrogen oxide reducing catalyst 9 arranged in an 
exhaust gas passage R so as to decompose activated 
nitrogen oxides NOx by using hydrocarbon as a reducing 
agent and a reducing hydrocarbon adding means M 
arranged on the upstream side of the nitrogen oxide 
reducing catalyst 9 in the exhaust gas passage R, and 
the reducing hydrocarbon adding means M reforms fuel, 
and adds reducing hydrocarbon mainly composed of 
hydrocarbon stored in a tank 19 or the like to the exhaust 
gas passage R. 
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* NOTICES * 

Japan Patent: Office is not responsible for suiy 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is exhaust-air gas-cleanup equipment carry out adding the hydrocarbon for reduction carried 
out the hydrocarbon which it has the nitrogen-oxide reduction catalyst which is prepared in in the road 
[ exhaust-air ] exhaust air of a diesel power plant is discharged outside, and decomposes nitrogen oxide 
by using a hydrocarbon as a reducing agent, and the hydrocarbon addition means for reduction which 
are prepared in the upstream of the above-mentioned nitrogen-oxide reduction catalyst by the above- 
mentioned exhaust-air on the street, and the above-mentioned hydrocarbon addition means for reduction 
reformed fuel, and stored to a tank as a principal component to the above-mentioned exhaust-air way as 
the feature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the exhaust air gas cleanup equipment which can 
eliminate NOx (nitrogen oxide) efficiently from the exhaust gas discharged from the diesel power plant 
of vehicles, especially the exhaust air gas cleanup equipment which adds the hydrocarbon for reduction 
to a nitrogen oxide reduction catalyst here, and raises the purification efficiency. 
[0002] 

[Description of the Prior Art] In the exhaust gas generally discharged by driving the engine of vehicles, 
CO (carbon monoxide), HC (hydrocarbon), and NOx (nitrogen oxide) other than C02, H20, and N2 are 
contained. The discharge is regulated as an injurious ingredient, usually, by the gasoline engine, the 
exhaust air system is equipped with a three way component catalyst, and, moreover, CO (carbon 
monoxide), HC (hydrocarbon), and NOx (nitrogen oxide) are performing harmless-ized processing of 
these injurious ingredients by adjusting an air-fuel ratio to theoretical air fuel ratio here. 
[0003] On the other hand, from a diesel power plant being operated under hyperoxia, an air-fuel ratio 
could not be doubled with theoretical air fuel ratio, and exhaust gas purification processing using a three 
way component catalyst was not able to be performed. That is, by the diesel power plant operated in the 
state with many amounts of supply oxygen, the discharge of NOx becomes that there are comparatively 
few discharges of CO and HC with a high level. 

[0004] For this reason, it is in the inclination to be equipped with the NOx catalytic converter which 
contained the nitrogen oxide reduction catalyst which can carry out reduction processing of the NOx 
under RIN operation in the exhaust air system of a diesel power plant, and various proposals have 
accomplished. 

[0005] When the exhaust air system of a diesel power plant is equipped with the NOx catalyst which can 
carry out reduction processing of the NOx in a place, it has the catalytic activity region A as the NOx 
catalyst raised the piuification efficiency if it exceeds the activation temperature Tso as shown in 
drawing 8 , raising the purification efficiency known if the mole ratio of HC (hydrocarbon)/NOx in 
exhaust gas moreover exceeds the specified quantity, for example, shown in drawing 9 . In addition, a 
horizontal axis is expressed with the mole ratio which is a volume ratio of HC/NOx here, a vertical axis 
is the temperature of exhaust gas and, as for the catalytic activity region of the NOx catalyst as an 
example here, the HC/NOx mole ratio changes with a certain case one or more. 

[0006] It is surmised that it is effective in the upstream of the NOx catalyst of an exhaust air system to 
add the hydrocarbon HC for reduction to raise purification efficiency etaNOX of this, therefore a NOx 
catalyst. However, if the gas oil which is fuel is added in the addition to an exhaust air system, although 
this gas oil can raise the purification efficiency of a NOx catalyst, it may not contribute to the output of a 
diesel power plant at all, but it may cause the fall of mpg. 

[0007] In addition, although there are some which took the method which adds the hydrocarbon HC for 
reduction (hydrocarbon) to an inhalation-of-air road side, the problem of ****** and HC (hydrocarbon) 
moreover added reaching near the cylinder intemal surface, mixing it into the oil from the crevice 
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between pistons, and bringing degradation of oil forward is also produced by grasping how much the 
hydrocarbon HC for reduction added by the inhalation-of-air way reaches a NOx catalyst substantially. 
[0008] HC (hydrocarbon) which accompHshes fuel, such as gas oil, in a place changes the state with the 
atmosphere, i.e., temperature, and a pressure, and the property changes for each component of every 
according to the difference of a carbon number especially. For example, although four or less-carbon 
number HC (hydrocarbon) component constitutes the shape of gas and 16 or more-carbon number HC 
(hydrocarbon) component constitutes [ HC (hydrocarbon) component which has a carbon number in 5 or 
15 among the product when gas oil has this under the atmosphere of an ordinary temperature ordinary 
pressure ] the shape of a solid-state, these states change the shape of liquid with change of atmosphere, 
such as temperature and a pressure, a lot. And changing the property and the property as a reducing 
agent which activates a NOx catalyst and decomposes nitrogen oxide especially for every product is 
presumed. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, when HC (hydrocarbon), such as gas oil as a 
hydrocarbon HC for reduction, is added in an exhaust air system, the addition has been grasped 
certainly, and there was an advantage of not producing problems, such as oil degradation,, either. 
[0010] However, if it is not made not to fully store according to gas, a liquid, and an individual at a tank 
when reforming fuel, such as gas oil, and adding, though a NOx catalyst is activable by supplying fuel, 
such as gas oil, to an exhaust air system as HC (hydrocarbon), it is difficult to supply the optimal 
amount for the engine state of always changing in many cases. That is, it does not restrict that the 
hydrocarbon HC for reforming reduction of only the amount which fully raises the purification 
efficiency of a NOx catalyst can be added without a tank though reforming processing is carried out and 
the fuel of an engine is supplied with the control according to the engine operation state, but amount 
reservation is difficult for it in many cases. 

[001 1] Thus, it did not restrict that only an initial complement could always secure HC (hydrocarbon), 
such as gas oil as a hydrocarbon HC for reduction, but there were a shortage of an addition and a 
problem that the amount of atmospheric exhausts of HC (hydrocarbon) increased by overage conversely, 
conventionally. 

[0012] Irrespective of operational status, always, the purpose of this invention adds the hydrocarbon HC 
for reduction optimum dose every, and is to offer the exhaust air gas cleanup equipment which can raise 
NOx purification efficiency. 
[0013] 

[Means for Solving the Problem] The nitrogen oxide reduction catalyst which this invention is prepared 
in in the road [ exhaust air ] exhaust air of a diesel power plant is discharged outside, uses a hydrocarbon 
as a reducing agent, and decomposes nitrogen oxide in order to attain the above-mentioned purpose, It is 
characterized by adding the hydrocarbon for reduction which made the principal component the 
hydrocarbon which it has the hydrocarbon addition means for reduction prepared in the upstream of the 
above-mentioned nitrogen oxide reduction catalyst by the above-mentioned exhaust air on the street, and 
the above-mentioned hydrocarbon addition means for reduction reformed fuel, and was stored in the 
tank on the above-mentioned exhaust air way. 
[0014] 

[Fimction] Since the hydrocarbon for reduction which made the principal component the hydrocarbon 
which reformed fuel and was stored in the tank is added by the exhaust air way, it changes with the 
required addition according to operational status being securable. 
[0015] 

[Example] The diesel power plant (it is only henceforth described as an engine) 1 is equipped with the 
exhaust air gas treatment equipment of drawing 1 . In the cylinder crank case 2 of this engine 1, four 
combustion chambers 3 (only a breath cylinder was shown in drawing 1 ) are arranged in series. The 
suction port 4 of each combustion chamber 3 is open for free passage to an inlet manifold 5, and the 
inlet pipe and air cleaner which are not illustrated to this inlet manifold 5 are connected. On the other 
hand, the exhaust air port 6 of each combustion chamber 3 is open for free passage to an exhaust 
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manifold 7, and catalytic-converter C which held the nitrogen oxide reduction catalyst (it is only 
henceforth described as a NOx catalyst) 9 and the oxidation catalyst 10 in this exhaust manifold 7 
through the exhaust pipe 8, the muffler which is not illustrated are connected one by one. The exhaust 
air way R is constituted. 

[0016] Each combustion chamber 3 is equipped with a fuel injection valve 12, respectively, and each 
fuel injection valve 12 is connected with the fuel injection pump 14 through each fuel pipe 13. This fuel 
injection pump 14 is a sequence-type pump driven in response to the turning effort of the crankshaft 
which an engine 1 does not illustrate, carries out metering of the fuel oil consumption according to the 
lever position VL of the load lever 23 interlocked with the accelerator pedal which does not receive and 
illustrate fuel (gas oil) supply from a fuel tank 22, and takes the composition of common knowledge of 
making each fuel injection valve 12 drive at fuel injection timing adjusted by the timer 24. That is, a fuel 
injection pump 14 carries out the injection drive of each fuel injection valve 12 corresponding to each 
cylinder in fuel injection timing in front of the compression top dead center of each cylinder, and it is 
constituted so that high-pressure fuel (gas oil) may be sprayed on the combustion chamber of each 
cylinder. A sign 15 shows the load sensor which tells below-mentioned ECU 16, the lever position VL 
signal, i.e., the load information, on a fuel injection valve 14, in drawing 1 . 
[0017] Catalytic-converter C equips a couple preparation and each catalyst support with the NOx 
catalyst 9 of a zeolite system, and the oxidation catalysts 10, such as a palladium Pd system and Pt 
system, for the catalyst support of a monolith type in the shape of a serial in the casing 101. The sign 1 1 
in drawing 1 is supported by casing 101, and shows the emission temperature sensor which outputs 
exhaust gas temperature T information to below-mentioned ECU16. 

[0018] As a NOx catalyst 9 of a zeolite system, a copper system zeolite catalyst (CU/ZSM -5) is adopted 
here, for example. By receiving supply of HC, as for the property of this catalyst, this HC component 
raises purification efficiency as a reducing agent, and it decomposes NOx into N2 and 02 effectively. 
On the other hand, the oxidation catalyst 10 of a palladium Pd system has the capacity which 
decomposes HC (hydrocarbon) etc. into H20 and C02 effectively. 

[0019] Furthermore, a hydrocarbon addition means M for reduction to add the hydrocarbon for 
reduction which made the principal component the hydrocarbon reformed near the unification section of 
an exhaust manifold 7 on the exhaust air way R is connected. This hydrocarbon addition means M for 
reduction consists of HC tanks 19 filled up with ethylene C2H4 as reformed gas which reformed and 
obtained fuel, such as the opening-and-closing valve 21 and regulator 20 which are connected with the 
HC injector 17 and the HC injector 17 one by one through the HC pipe 18, and gas oil. 
[0020] The main part 25 supported by the exhaust manifold 7 as the HC injector 17 is a fluid fuel 
injection equipment, for example, it is shown in drawing 2 here. The nozzle 26 formed at the nose of 
cam in a main part 25, and the valve element 27 which makes a nozzle 26 open and close, It consists of a 
spring 28 which carries out valve-closing energization of the valve element, a solenoid 29 which resists 
the elastic force of a spring and drives a valve element 27 in the valve-opening direction, and the guide 
section 30 which leads ethylene C2H4 from the HC pipe 18 to a nozzle 26. A solenoid 29 is connected 
to below-mentioned ECU 16 here, a valve element 27 carries out the opening-and-closing drive of the 
nozzle 26 according to the on-off signal (duty ratio) of the said division, in zero, it can secure no 
injecting and duty ratio can secure [ the duty ratio ] the maximum injection quantity at 100%. 
[0021] The opening-and-closing valve 21 is switched by the on-off signal from below-mentioned 
ECU16, and suppUes ethylene C2H4 to the HC injector 17 timely. A regulator 20 decompresses the 
pressure of ethylene C2H4 which are gas from the HC tank 19 to a request value, and supplies it to the 
opening-and-closing valve 21. It is the high pressure tank filled up with ethylene C2H4 beforehand 
obtained by reforming processing of fuel, such as gas oil, and beforehand, it stores in a tank individually 
and works production is carried out, and the HC tank 19 is exchanged for timely and mounted. In 
addition, it replaces with the reformed gas which reformed fuel on this HC tank 19, the hydrocarbon for 
reduction which made the principal component the hydrocarbon which is the refomiing liquid which 
reformed fuel is stored, and you may make it supply. 

[0022] An important section consists of well-knovm microcomputers, and ECU16 incorporates the fuel- 
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injection-timing thetai infonnation for every cylinder which is crank angle information here from the 
crank angle sensor 37, incorporates the lever position VL information on a fuel injection valve 14 from 
the load sensor 15, incorporates exhaust gas temperature T information from the emission temperature 
sensor 11, and functions as driving the HC injector 17 in accordance with the program of drawing 4 or 
drawing 5 . 

[0023] Hereafter, the operation of this equipment is explained in accordance with the program of 
drawing 4 or drawing 5 . 

[0024] If an engine 1 goes into operation, ECU 16 will start engine drive control along with the main 
routine of the common knowledge which is not illustrated. 

[0025] In a main routine, the ON operation of the opening-and-closing valve 21 is carried out with 
engine starting, if it judges whether the quantity to be stored of both the tanks 33 and 39 exceeds a 
predetermined value and is less, tank exchange instructions are ****(ed), and if HC injection control 
routine is reached in the middle, it will progress to control of drawing 4 . 

[0026] At Steps si and s2, exhaust gas temperature Tg is incorporated, before exceeding the catal3^ic 
activity-ized temperature Tso to which this exhaust gas temperature Tg is set beforehand, it is regarded 
as under warming up, and progresses to Step s3, duty ratio DUs is processed as zero, i.e., injecting 
[ no ], and a retum is carried out to a main routine here. On the contrary, exhaust gas temperature Tg 
exceeds the catalytic activity-ized temperature Tso at Step s2, if it is considered that the catalyst was 
activated, Step s4 will be reached and the lever position VL currently beforehand computed by the main 
routine and engine-speed Ne information will be incorporated. Then, at Step s5, based on HC injection- 
quantity equivalent duty ratio calculation map of drawing 3 , HC injection-quantity equivalent duty ratio 
DUs is computed, and a retum is carried out to a main routine. 

[0027] HC injection-quantity equivalent duty ratio calculation map used at this step s5 is beforehand set 
up so that HC injection-quantity equivalent duty ratio DUs equivalent to the lever position VL and the 
amount of targets of ethylene C2H4 according to the engine speed Ne (an equivalent for all cylinders) 
can be computed. 

[0028] On the other hand, in a main routine, interruption processing by the fiiel-injection-timing thetai 
pulse from the crank angle sensor 36 is performed, and if fuel-injection-timing thetai for every 
predetermined crank angle is reached, the newest HC injection-quantity equivalent duty ratio DUs in 
Step ml shown in drawing 5 will be incorporated here. Furthermore, at Step m2, the HC injector 17 is 
driven by this duty ratio DUs, ethylene C2H4 of all cylinder considerable amoimts are added on an 
exhaust air way R lower stream of a river, and a retum is carried out to a main routine. 
[0029] Thus, with this equipment, it adds for a NOx catalyst from the exhaust air way R by using such a 
lot of ethylene C2H4 gas that an engine load and an engine speed being large at the time of operation 
after the NOx catalyst 9 of an engine 1 exceeds an activation temperature Tso as a reducing agent. For 
this reason, since NOx can be certainly decomposed into N2 and 02, HC is simultaneously decomposed 
into H20 and C02 and an oxidation catalyst 10 moreover decomposes into H20 and C02 certainly HC 
which passed the NOx catalyst 9, it can prevent certainly carrying out air discharge of the HC as it is. 
[0030] Here, each purification efficiency eta according to the exhaust gas temperature of NOx, HC, and 
CO of the NOx catalyst 9 at the time of using ethylene C2H4 for drawing 7 as a hydrocarbon HC for 
reduction was shown. In addition, others showed each pxirification efficiency eta according to the 
exhaust gas temperature of NOx, HC, and CO which were obtained on the same conditions to drawing 
6 , using gas oil as a hydrocarbon HC for reduction. 

[003 1] The way of the purification efficiency (purification efficiency etaG in a point with an exhaust gas 
temperature [ in drawing 7 ] of 300 degrees C) at the time of adding ethylene C2H4 for a NOx catalyst 
as a hydrocarbon HC for reduction so that more clearly than these Even if it is raised more clearly than 
the purification efficiency in gas oil addition (piuification efficiency etaL in a point with an exhaust gas 
temperature [ in drawing 6 ] of 300 degrees C) and the exhaust gas temperature of a NOx catalyst is in a 
low-temperature region comparatively especially, it is efficient and the purification processing of the 
NOx can be carried out. Consequently, ** which this addition is efficient comparatively, and the 
purification processing of the NOx can be carried out, prevents addition of useless HC (hydrocarbon), 
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and can reduce the fall of mpg by ethylene C2H4 addition. 

[0032] In an above-mentioned place, although ethylene C2H4 were explained as gasified HC 
(hydrocarbon), it can replace with this and HC (hydrocarbon) which propylene C3H6 and others gasified 
can also be used. 

[0033] In an above-mentioned place, although it had added ethylene C2H4 on the exhaust air way R, the 
hydrocarbon addition means M for reduction is replaced with this, as shown in drawing 8 , the 
hydrocarbon addition means Ml for reduction may reform the gas oil of a fuel tank 22 with the gas oil 
reforming catalyst 31, and may generate reformed gas and a reforming liquid, and may add these on the 
exhaust air way R according to an engine operation state. In addition, if it adds on the exhaust air way R 
by using as the hydrocarbon for reduction the reforming liquid which reformed gas oil, NOX may be 
able to be purified more effectively. 

[0034] The hydrocarbon addition means Ml for reduction in this case coimects the gas oil reforming 
means 34 and the vapor-liquid eliminator 35 to the fuel tank 22 of gas oil one by one, and the reformed 
gas of the vapor-liquid eliminator 35 is connected so that may be returned a reforming liquid to the 
reforming fuel tank 33 and a part for the reforming fuel liquid tank 39 and a surplus may be returned to a 
fuel tank 22 through a check valve 32. Here, it connects with the HC injector 17 through the change- 
over valve which the reforming fuel tank 33 and the reforming fiiel liquid tank 39 do not illustrate. Here, 
drive control of the change-over valve and the HC injector 17 which are not illustrated is carried out by 
ECU16. 

[0035] The gas oil reforming means 34 fills up the reforming catalyst hold machine 37 equipped with 
the heater 36 with the gas oil reforming catalyst 31. The heater 36 is connected with ECU16 through the 
heater drive circuit 38. As a gas oil reforming catalyst 31, the gas oil reforming catalyst of a zeolite 
system is adopted. 

[0036] The gas oil reforming catalyst of this zeolite system changes the supplied gas oil to the shape of 
gas, and the liquefied HC (hydrocarbon) component HC, i.e., the hydrocarbon for reduction. The 
product from the gas oil reforming means 34 is divided into HC (hydrocarbon) component which is 
reformed gas comparatively low-molecular with the vapor-liquid eliminator 35, and HC (hydrocarbon) 
component which are other reforming liquids here, and reformed gas is constituted so that other 
reforming liquids may be retxmied to the reforming fuel liquid tank 39 and a part for the surplus may be 
returned to the reforming fuel tank 33 in a fuel tank 22, respectively. 

[0037] In addition, the gas oil reforming catalyst 31 shows hydro cracking operation of reforming the 
component ratio of gas oil to a product with a high low-molecular component ratio (gas-like product), in 
response to the heat-treatment at a heater 36, and is indicated by JP,51-15000,B about the hydro 
cracking operation of the gas oil reforming catalyst of the zeohte system which can be used as such a 
gas oil reforming catalyst. 

[0038] In this case, if ECU16 performs processing which generates reformed gas and a reforming liquid 
continuously and turns around it on the specified quantity until the quantity to be stored of both the 
tanks 33 and 39 exceeds a predetermined value in the main routine which is not illustrated, it will repeat 
control of suspending reforming processing. And fi-om the tanks 17 and 39 of mount of so a lot of 
reformed gas or reforming liquids that be [ large / an engine load and an engine speed ], it leads to the 
HC injector 17 altematively, control added for the NOx catalyst 9 is performed, and this fully raises 
purification efficiency etaNOX of a NOx catalyst in the wide range operation region of an engine. 
[0039] 

[Effect of the Invention] As mentioned above, since the exhaust air gas cleanup equipment of this 
invention adds the hydrocarbon for reduction which made the principal component the hydrocarbon 
which reformed the fiiel beforehand stored in the exhaust air way by the tank, and was stored in the tank, 
irrespective of operational status, always, it can add the hydrocarbon HC for reduction optimum dose 
every, and can raise NOx purification efficiency. 



[Translation done.] 
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* NOTICES * 

Japan Patent: Office Is not: responsible for any 
damages caused by the use of this trauislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the exhaust gas generally discharged by driving the engine of vehicles, 
CO (carbon monoxide), HC (hydrocarbon), and NOx (nitrogen oxide) other than C02, H20, and N2 are 
contained. The discharge is regulated as an injurious ingredient, usually, by the gasoline engine, the 
exhaust air system is equipped with a three way component catalyst, and, moreover, CO (carbon 
monoxide), HC (hydrocarbon), and NOx (nitrogen oxide) are performing harmless-ized processing of 
these injurious ingredients by adjusting an air-fuel ratio to theoretical air fuel ratio here. 
[0003] On the other hand, from a diesel power plant being operated under hyperoxia, an air-fuel ratio 
could not be doubled with theoretical air fuel ratio, and exhaust gas purification processing using a three 
way component catalyst was not able to be performed. That is, by the diesel power plant operated in the 
state with many amounts of supply oxygen, the discharge of NOx becomes that there are comparatively 
few discharges of CO and HC with a high level. 

[0004] For this reason, it is in the inclination to be equipped with the NOx catalytic converter which 
contained the nitrogen oxide reduction catalyst which can carry out reduction processing of the NOx 
under RIN operation in the exhaust air system of a diesel power plant, and various proposals have 
accomplished. 

[0005] When the exhaust air system of a diesel power plant is equipped with the NOx catalyst which can 
carry out reduction processing of the NOx in a place, it has the catalytic activity region A as the NOx 
catalyst raised the purification efficiency if it exceeds the activation temperature Tso as shown in 
drawing 8 , raising the purification efficiency known if the mole ratio of HC (hydrocarbon)/NOx in 
exhaust gas moreover exceeds the specified quantity, for example, shown in drawing 9 . In addition, a 
horizontal axis is expressed with the mole ratio which is a volume ratio of HC/NOx here, a vertical axis 
is the temperature of exhaust gas and, as for the catalytic activity region of the NOx catalyst as an 
example here, the HC/NOx mole ratio changes with a certain case one or more. 

[0006] It is surmised that it is effective in the upstream of the NOx catalyst of an exhaust air system to 
add the hydrocarbon HC for reduction to raise purification efficiency etaNOX of this, therefore a NOx 
catalyst. However, if the gas oil which is fuel is added in the addition to an exhaust air system, although 
this gas oil can raise the purification efficiency of a NOx catalyst, it may not contribute to the output of a 
diesel power plant at all, but it may cause the fall of mpg. 

[0007] In addition, although there are some which took the method which adds the hydrocarbon HC for 
reduction (hydrocarbon) to an inhalation-of-air road side, the problem of ****** and HC (hydrocarbon) 
moreover added reaching near the cylinder intemal surface, mixing it into the oil from the crevice 
between pistons, and bringing degradation of oil forward is also produced by grasping how much the 
hydrocarbon HC for reduction added by the inhalation-of-air way reaches a NOx catalyst substantially. 
[0008] HC (hydrocarbon) which accomplishes fuel, such as gas oil, in a place changes the state with the 
atmosphere, i.e., temperature, and a pressure, and the property changes for each component of every 
according to the difference of a carbon number especially. For example, although four or less-carbon 
number HC (hydrocarbon) component constitutes the shape of gas and 16 or more-carbon number HC 
(hydrocarbon) component constitutes [ HC (hydrocarbon) component which has a carbon nimiber in 5 or 
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15 among the product when gas oil has this under the atmosphere of an ordinary temperature ordinary 
pressure ] the shape of a solid-state, these states change the shape of Uquid with change of atmosphere, 
such as temperature and a pressure, a lot. And changing the property and the property as a reducing 
agent which activates a NOx catalyst and decomposes nitrogen oxide especially for every product is 
presimied. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole outline block diagram of the exhaust air gas cleanup equipment of this 
invention. 

[Drawing 2] It is the cross section of HC injector used with the equipment of drawing 1 . 

[Drawing 3] It is the ultimate-lines view of HC injection-quantity equivalent duty ratio calculation map 

used with the equipment of drawing 1 . 

[Drawing 4] It is the flow chart of HC injection control routine used with the equipment of drawing 1 . 
[Drawing 5] It is the flow chart of an injector drive routine used with the equipment of drawing 1 . 
[Drawing 6 ] It is the ultimate-lines view showing an example of the purification efficiency at the time of 
gas oil addition. 

[Drawing 7] It is the ultimate-lines view showing an example of the purification efficiency at the time of 
adding ethylene C2H4 at this equipment. 

[Drawing 8] It is the outline composition diagram of the hydrocarbon addition means for reduction used 
in other examples of this invention. 

[Drawin g 9] It is the purification efficiency ultimate-lines view of a NOx catalyst used with exhaust air 
gas cleanup equipment. 

[Drawing 10 ] It is the catalytic activity region ultimate-lines view of a NOx catalyst used with exhaust 
air gas cleanup equipment. 
[Description of Notations] 
1 Engine 

3 Combustion Chamber 

8 Exhaust Pipe 

9 NOx Catalyst 

10 Oxidation Catalyst 
12 Fuel Injection Valve 

16 ECU 

17 HC Injector 

C Catalj^c converter 
R Exhaust air way 

M The hydrocarbon addition means for reduction 
21 Fuel Reforming Means 
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[Drawing 4] 
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[Drawing 9] 
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[Drawing 7] 
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[Drawing 8] 
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